Copper binding to mouse liver S-adenosylhomocysteine hydrolase and the effects of copper on its levels.
The dissociation constant and stoichiometry of copper binding to mouse liver S-adenosylhomocysteine hydrolase (SAHH) was determined as part of characterizing the possible roles of SAHH in copper metabolism. Copper (64Cu(II)) binding was measured by an ultrafiltration method in the presence of EDTA as a competing ligand. The KD was 3.9 +/- 0.7 x 10(-16) M, and the stoichiometry was one g atom of copper per 48-kDa subunit. Western blots indicated that the liver contains approximately 12 times more SAHH than the kidney, which in turn contains approximately 5 times more SAHH than the brain. The high concentration and copper affinity of SAHH in the liver may contribute to the liver's ability to preferentially accumulate copper, and the low levels of SAHH in the brain may contribute to the sensitivity of the brain to copper deficiency. The effects of genetic defects of copper metabolism and copper deficiency on SAHH were also determined. Normal SAHH levels were detected in brindled mouse liver, kidney, and brain. However, SAHH from brindled mouse liver eluted abnormally from phenyl Superose columns implying an effect of the brindled mouse defect on SAHH protein structure. Hepatic cytosols from the toxic milk mouse contained approximately 42% the amount of SAHH detected in controls, and hepatic levels of SAHH were also decreased by approximately 45% in copper-deficient mice. The binding properties of SAHH and the effects of abnormal states of copper metabolism on its levels are consistent with significant roles for SAHH in normal and abnormal copper metabolism. SAHH may have roles in regulating tissue copper levels and the distribution of intracellular copper.